Introduction
Insects are the most diverse animal group on Earth, which evolutionary adapted to feed on a variety of substrates and matrices ranging from wood or phloem sap to blood. These nutritionally unbalanced diets are exploited and/or complemented with participation of microbiota insect. Insect microflora also played a major role in their adaptation and evolution (Rosenberg and Zilber-Rosenberg, 2011) . Among the insects, the honeybees have great importance worldwide because of the pollination activity of crops, fruit and wild plants. The honeybees are essential for ecosystem and for a sustainable agriculture production. Microflora of honeybee is important for the bees community.
The microflora of gut could act actively against the bee pathogens and parasites, enhance bees immunity, and thus indirectly to increase the protection of honeybees' health (Evans and Lopez, 2004) . Therefore, the studies on identification of the intestinal microflora of honey bees are needed. The aim of the present study was to estimate the counts of several specific groups of bacteria in the midgut and rectum of Apis mellifera with the detection of bacterial species and their antibiotic resistance.
Materials and methodology
Adult worker honey bees (Apis mellifera) were used for experiments. The worker honey bees were originated from the apiary from Middle Slovakia (n = 50) the specimens were obtained from the hive. The workers were decapitated and their midgut and rectum were removed and weighed to obtain a 0.1 g of gut content material.
Gram-positive and Gram-negative bacteria in bees gut were detected. Content of gut was streaked onto MacConkey agar (MCA, Merck, Germany) which was incubated for 24-48 h at 37 °C aerobically. For cultivation of Gram-positive and Gram-negative microflora, the inoculated Tryptone soya agar (TSA, Oxoid) was incubated for 48-72 h at 30 °C.
Qualitative analysis of intestinal microflora was performed with MALDI-TOF Mass Spectrometry (Bruker Daltonics, Germany). Generated spectra were analyzed on MALDI-TOF Microflex LT (Bruker Daltonics) instrument using Flex Control 3.4 software and Biotyper Realtime Classification 3.1 with BC specific software. Criteria for reliable identification were a score of ≥2.0 at species level and ≥1.7 at genus level.
At least 100% of isolated bacterial strains of each bacterial species were used for antimicrobial susceptibility testing. A amount of 100 μl of bacterial suspension in physiological solution with 0.5 McF° density was spread with sterile L-rods on the surface of Mueller Hinton agar (Oxoid, UK). Disc diffusion methods was applied and the following antibiotics discs (Oxoid, UK) were used: amikacin AMK (10 μg), gentamicin GEN (10 μg), tigecycline TGC (10 μg) and chloramphenicol CM (10 μg). Inoculated agars were incubated at 35 ±2 °C for 16-20 h according to the EUCAST (2013). Interpretation of inhibition zones were done in line with EUCAST (2015) .
Results and discussion
Recent non-culture based investigations of the honey bee microbiome have focused on bees captured from within the hive, sampling either the entire alimentary tract, or only the midgut and hindgut (Mohr and Tebbe, 2006; Babendreier et al., 2007; Cox-Foster et al., 2007; Martinson et al., 2011; Disayathanoowat et al., 2011; Ahn et al., 2012; Moran et al., 2012; Sabree et al., 2012) . Less attention has been paid to the microbial diversity of foraging bees, food stores and the pollination environment. Independent findings from solitary and social pollinators suggest that both potentially pathogenic and beneficial microbes are regularly vectored from the pollination environment or floral sources (Batra et al., 1973; Gilliam et al., 1989; Singh et al., 2010; McFrederick et al., 2012; .
The Gram-positive bacteria counts were from 2.17 ±0.04 to 3.21 ±0.02 log CFU/g and Gram-negative counts ranged from 2.36 ±0.14 to 4.05 ±0.04 log CFU/g in honey bee gut samples.
Lactococcaceae, Micrococcaceae, Staphylococcaceae and Enterobacteriaceae were identified from Gram-positive and Gram-negative bacteria in bees gut. The Enterobacteriaceae were the most abundant and were represented with 8 bacterial species. The bacterial species identified with MALDI TOF MS Biotyper in bees gut are shown in Table 1 . The symbiotic microflora of the digestive tract of adult honeybees (Apis mellifera) consist of Gramnegative, Gram-positive and Gram-variable bacteria, moulds, and under some conditions also yeasts. The normal microflora is obtained from consumption of pollen, other food, and through contacts with older bees in the colony. The typical honeybee gut microflora are often consists of Lactobacillus, Bacillus and Bifidobacteria (Kačániová et al., 2004 (Rada eta al., 1997 , Kačániová et al., 2004 . The intestinal flora of the honey bee is susceptible to various chemotherapeutics and its species composition varies seasonally, therefore the present study provide useful information on the content of gut microflora of honey bee obtained from the hives in Eastern Slovakia.
Altogether, 338 isolates from gut of 50 bees were originated. The Gram-positive and Gram-negative bacterial species recovered exhibited the antimicrobial resistance to the antibiotics. Gram-positive and Gram-negative bacterial showed the more frequently resistance to tigecycline (9.5%) and amikacin (8.2%). The resistance to gentamycin (6.5%) and chloramphenicol (4.1%) was observed less frequently (Table 2) . AMK -amikacin (10 μg), GEN -gentamicin (10 μg), TGC -tigecycline (10 μg), Several studies have shown that the use of antibiotics causes alterations in the microbiomes of humans and livestock. Therefore, the effects of antibiotic treatment on the honeybee gut microbiome are of major interest alongside with the importance of the gut microbiome in animal, including bees, health (Koch and Schmid-Hempel, 2011; Engel et al., 2012; Lee et al., 2015; Schwarz et al., 2016) and in context with the unexplained decline of honeybee colonies (Robinson et al., 2010) . This making the studies of composition and the pattern of antimicrobial resistance important for understanding the honey bees nutritional and health-related issues (Potts et al., 2010) .
Conclusions
Bacteria from the family Enterobacteriacea was predominant in gut microflora of Apis mellifera. Resistant Gram-positive and Gram-negative isolates are an issue of concerns with resistance to all the antimicrobials were implicated in the present study. Our study confirms that the gut of Apis mellifera can be a reservoir of pathogenic and resistant to antibiotics bacterial strains. Thus, is essential to continue studies on the composition and the antimicrobial resistance of the gut microflora isolates.
